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AMENDMENTS TO THE CLAIMS 



A detailed listing of all claims that are, or were, in the present application, irrespective of 
whether the claim(s) remains under examination in the application are presented below. The 



cancelled or withdrawn but amended by the current amendment utilize the following notations 
for amendment: 1. deleted matter is shown by strikethrough for six or more characters and 
double brackets for five or less characters; and 2. added matter is shown by underlining. 

1-2. (Cancelled) 

3. (Currently Amended) [[The]] A method for detecting the gap of a liquid-crystal panel-as 
describ e d in olaim 1 . the method comprising the steps of: 

arranging the liquid-crystal panel so that a polarized incident light is incident almost 
parallel to the normal to the liquid-crvstal panel and the reflected light from the li quid-crvstal 
panel is received bv a received light quantity detection d evice via an analyzer having_a 
transmission axis almost perpendicular to the polarization direction of the incident light; 

rotating the direction of polarization of the incident light with respect to t he liquid-crvstal 
panel and detecting the extinction angle at which the intensity of light detected by t he received 
light quantity detection device reaches minimum; and 

detecting the gap of the liquid-crvstal panel based on the detected extinction angle. 

wherein gap d of the liquid-crystal panel is detected by the following equations by using 
the detected extinction angle § app : 



claims are presented in ascending order and each includes one status identifier. Those claims not 
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TtAnd 



An- , ^ n ° =-n 0 

A, 2 +(n c 2 -n Q 2 )sin 2 9 

where X is the wavelength of the incident light, <j> is the twisting angle of the liquid-crystal panel, 

no is the refractive index of the liquid crystal material wjth respect to ordinary light, n* is the 

i 

refractive index of the liquid crystal material vjith respect to extraordinary light, An is the 

refractive index anisotropy of the liquid-crystal panel, arid 8 is the tilt angle of the liquid-crystal 

! 

paneL 

i 
i 
I 

4. (Cancelled). . 

i 

5. (Currently Amended) [[The]] A method for detecting the gap of a liquid-crystal panel-as 

i 
i 
i 

d escrib e d in claim A . the method comprising the steps of: 



arranging the liquid-crystal panel so that a polarized incident light falls almost parallel to 



the normal to the liquid-crvstal panel and the reflected li ght from the liaiiid-crvstal panel is 

i 

received bv a received light quantity detection device via an analyzer 

detecting a first output signal from the received light quantity detection device in a state 



in which XW transmis sion axis of the analyzer is arranged so as to be almost parallel to the 



! 

polarization direction of the incident light: j 



I 
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detecting a second output signal from the received light quantity detection device in a 
state in which the transmission axis of the analyzer is arranged so as to be almost perpendicular 
to the polarization direction of the incident light; and 

detecting the gap of the liquid-crystal panel based on the first and second output signals. 

wherein gap d of the hquid-crystal panel is detected by the following equations by using 
the first output signal R x and the second output signal R y : 

R x - cos 2 £ tfr+ cos 2 2 (^pp+oO sin 2 & ff 
R y = sin 2 2 (<kpp+cO sin 2 A*r 

sin~X 

cos p e n = co$ 2 X -<q> 2 - p 2 ) 



cos2 9app* sinpeir — 2p 



X 2 

sin X * cos X 
X 

sin 2 X 



sin 2<p apP - sinPeff = 2cpp ^ 2 
2n- Aneff ■ d 

m= — s — 

tanX 
X 



tan 2cpapp - 9 



n c * no 



An= r ==■ - n Q 

Vrio'-Knc 2 - rio 2 )skre 

where X is the wavelength of the incident lights is the twisting angle of the liquid-crystal panel, 
no is the refractive index of the liquid crystal material with respect to ordinary light, n^ is the 
refractive index of the liquid crystal material with respect to extraordinary light, An is the 
refractive index anisotropy of the liquid-crystal panel, 8 is the tilt angle of the liquid-crystal 
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panel, and o? n is the angle between the polarization direction of the incident light and the 
orientation direction of liquid crystal molecules at the substrate on the incident light side. 

6. (Currently Amended) [[The]] A method for detecting the gap of a liquid-crystal panel-as 
d e scrib e d in claim A further comprising a s tep o f the method comprising the steps of: 

arranging the liquid-crystal -panel so that a polarized incident light falls almost parallel to 
the normal to the liquid-crystal panel and the reflected light from the liquid-crystal panel is 
received by a received light quantity detection device via an analyzer: 

detecting a first output signal from the received light quantity detection device in a state 
in which the transmission axis of the analyzer is arranged so as to be almost parallel to the 
polarization direction of the incident light; 

detecting a second output signal from the received light quantity detection device in a 
state in which the transmission axis of the analyzer is arranged so as to be almost perpendicular 
to the polarization direction of the incident light: and 

detecting the gap of the liquid-crystal panel based on the first and second output signals; 

and 

detecting a third output signal from the received light quantity detection device in a state 
in which the transmission axis of the analyzer is located on a bisector of the direction almost 
parallel to the polarization direction of the incident light and the direction almost perpendicular 
thereto, and in the step of detecting the gap of the liquid-crystal panel, the gap of the liquid- 
crystal panel is detected based on the first, second, and third output signals. 
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7. (Previously Presented) The method for detecting the gap of a liquid-crystal panel as 
described in claim 6, wherein gap d of the liquid-crystal panel is detected by the following 
equations by using the first output signal R*, the second output signal R y , and the third output 
signal R Ky : 

Ray = — [1 +sin 2 pcff- sin 4(9*™ +a m )] 

R x = cos 2 /3 eff +cos 2 2(0» P p+a in ) • sin 2 jScff 
R y = sin J 2(^pp+e/ n ) • sm% a 



cos2p app' sin(3 ««■ = 2 p 

sin2cp app' sin(3 cff = 2q 

2tt- A neff* d 
= A " 

taoX 



X 2 

sinX' cosX 
X 

„ sin 2 X 



tan 2<papp — (p 



i— = — -=• . 7tA n d 

A n =— i J * - n t> 
> /no 2 -Kn« 3 - no 2 )sin 3 0 



where X is the wavelength of the incident lights is the twisting angle of the liquid-crystal panel,' 
n 0 is the refractive index of the liquid crystal material with respect to ordinary light, is the 
refractive index of the liquid crystal material with respect to extraordinary light, An is the 
refractive index anisotropy of the liquid-crystal panel, 8 is the tilt angle of the liquid-crystal 
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panel, and ct is the angle between the polarization direction of the incident light and the 
orientation direction of liquid crystaJ molecules at the substrate on the incident light side. 

8-11. (Cancelled). 

12. (Currently Amended) [[The]] A method for detecting the gap of a liquid-crystal panel-as 
rW^K n H in rlnim A fnrfhnr nnmprisin g r tho stops o f . the method comprising the StCDS of: 

arranging the liouid-crvstal panel $o that a polarized incident light falls almost parallel to 
the normal to the liquid-crvstal panel and the reflec ted light from the liquid-crystal panel is 
received by a received light quantity detection device via an analyzer: 

detecting a first output signal from the received light quantity detection device in a state 
in^ which the transmission axis of the analyzer is arranged so as to be almost parallel to the 
polarization direction of the incident light; 

detecting a second output signal from the received light quan tity detection device in a 
state in which the transmission axis of the analyzer is arranged so a s to be almost perpendicular 
to the polarization direction of the incident light: and 

detecting the gap of the liquid-crystal panel based on the first and second output signals; 

measuring a fourth output signal representing the noise light quantity, which contains the 
surface reflected light from the received light quantity detection device as the main component, 
in a state in which the transmission axis of the analyzer is arranged so as to be almost parallel to 
the polarization direction of the incident light; and 
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measuring a fifth output signal representing the noise light quantity, which contains the 
external light from the received light quantity detection device as the main component, in a state 
in which the transmission axis of the analyzer is disposed so as to he almost perpendicular to the 
polarization direction of the incident light, wherein the gap of the liquid-crystal panel is detected 
based on the first to fifth output signals. 

13-23. (Cancelled). 

24. (Currently Amended) [[The]] An apparatus for detecting the gap of a liquid-crystal panel 
as doGoribcd in claim -19, comprising: 

a Ii pht emission apparatus for causing a polarized incident light to fall almost pa rallel to 
the nornial to the liquid-crvstal panel; 

an analyzer disposed so as to receive the reflected lisht from the liquid-c rvstal panel; 

a received light quantity detection device for receiving the light that pa ssed the analyzer, 

and 

a processing apparatus, wherein the processing apparatus detects the gap of the liquid- 
crystal panel based on a first output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is almost 
parallel to the polarization direction of the incide nt light and a second output signal from the 
received light quantity detection device in a state in which the analyzer is disposed so that the 
transmission axis of the analyzer is almost perpendicular to the polar ization direction of the 
incident light 
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wherein the processing apparatus detects the gap of the liquid-crystal panel based on the 
first output signal, the second output signal, a fourth output signal representing the noise light 
quantity, which contains the surface reflected light from the received light quantity detection 
device as the main component, in a state in which the transmission axis of the analyzer is 
disposed so as to be almost parallel to the polarization direction of the incident light, and a fifth 
output signal representing the noise light quantity, which contains the external light from the 
received light quantity detection device as the main component, in a state in which the 
transmission axis of the analyzer is disposed so as to be almost perpendicular to the polarization 
direction of the incident light. 

* 25. (Cancelled). 

26. (Original) An apparatus for detecting the gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to 

the normal to the liquid-crystal panel; 

an analyzer disposed so as to receive the reflected light from the liquid-crystal panel; 

a received light quantity detection device for receiving the light that passed the analyzer; 

and 

a processing apparatus, wherein the processing apparatus detects the gap of the liquid- 
crystal panel based on a first output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is almost 
parallel to the polarization direction of the incident light, a second output signal from the 
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received light quantity detection device in a state in which the analyzer is disposed so that the 
transmission axis of the analyzer is almost perpendicular to the polarization direction of the 
incident light, and a third output signal from the received light quantity detection device in a 
state in which the analyzer is disposed so that the transmission axis of the analyzer is located on 
a bisector of the direction almost parallel to the po]ari2ation direction of the incident light and the 
duration almost perpendicular thereto. 

27. (Original) The apparatus for detecting the gap of a liquid-crystal panel, as described in 
Claim 26, wherein the light emission apparatus comprises a polarizer. 

28. (Original) The apparatus for detecting the gap of a liquid-crystal panel, as described in 
Claim 26, wherein the received light quantity detection device uses a surface-type imaging 
element. 

29. (Original) The apparatus for detecting the gap of a liquid-crystal panel as described in 
Claim 26, wherein the light emission apparatus or the received light quantity detection device 
has a wavelength selection function. 

Please add new claims 30-3 8 as follows: 

30. (New) A method for detecting a gap of a liquid-crystal panel, the method comprising the 
steps of: 

10 
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ajTanging the liquid-crystal panel so that a polarized incident light falls almost parallel to 
a normal to the liquid-crystal panel and a reflected light from the liquid-crystal panel is received 
by a received light quantity detection device via an analyzer; 

detecting a first output signal l x from the received light quantity detection device in a first 
state in which the transmission axis of the analyzer is arranged so as to be almost parallel to a 
polarization direction of the incident light; and 

detecting a second output signal I y from the received light quantity detection device in a 
second state in which a transmission axis of the analyzer is arranged so as to be almost 
peipendicular to the polarization direction of the incident light, 

wherein the gap of the liquid crystal panel is detected based on reflection factors R x and 
R y of the liquid-crystal panel respectively in the first state in which the transmission axis of the 
analyzer is arranged so as to be almost parallel to the polarization direction of the incident light, 
and in the second state in which the transmission axis of the analyzer is arranged so as to be 
almost perpendicular thereto, the reflection factors R x and R y being calculated by using the 
following equations: 

I x = I<rRx + I~ 

Iy = Io " Ry + Icy 

where Io is a quantity of incident light onto the liquid-crystal panel, 1^ and I cy are noise 
light quantities respectively in the first state in which the transmission axis of the analyzer is 
arranged so as to be almost parallel to the polarization direction of the incident light, and in the 
second state in which the transmission axis of the analyzer is arranged so as to be almost 
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perpendicular thereto, and the reflection factors R* and R y are functions of the gap and satisfy the 
relationship [R x + R y = 1]. 

3 1 . (New) The method for detecting the gap of a hquid-crystal panel of claim 30, wherein in 
the step of detecting the first output signal I x and in the step of detecting the second output signal 
I y , the detection is conducted in at least two different rotation positions obtained by rotating 
about an axis almost parallel to a direction of incidence of the incident light on the liquid-crystal 
panel as a center and the gap of the liquid-crystal panel is detected based on the first and the 
second output signals detected in each of the rotation positions. 

32. (New) The method for detecting the gap of a liquid-crystal panel of claim 31, wherein 
angles differ by no less than 5°. 

33. (New) The method for detecting the gap of a liquid-crystal panel of claim 30, wherein a 
half mirror is provided for reflecting a source light from a light source and directing the source 
light toward the liquid-crystal panel, and for transmitting the reflected light from the liquid- 
crystal panel, and wherein in the step of detecting the gap of the liquid-crystal panel, the gap of 
the liquid-crystal panel is detected by the first and the second output signals corrected based on a 
transmissivity of the half-mirror. 

34. (New) A method for detecting a gap of a liquid-crystal panel, this method comprising the 
steps of: 
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directing a polarized incident light almost parallel to the normal to the liquid-crystal 

panel; 

directing reflected light from the liquid-crystal panel into a polarization beam splitter and 
separating a first reflected light with a first polarization direction almost parallel to the incident 
light polarization direction and a second reflected light with a second polarization direction 
almost perpendicular to the incident light polarization direction; and 

detecting a quantity I x of first reflected light with the first polarization direction almost 
parallel to the incident light polarization direction with a first received light quantity detection 
device and detecting the quantity I y of second reflected light with a second polarization direction 
almost perpendicular to the incident light polarization direction with a second received light 
quantity detection device, 

wherein the gap of the liquid cjystal panel is detected based on reflection factors R x and 
R y of the liquid-crystal panel respectively in a first state in which a transmission axis of an 
analyzer is arranged so as to be almost parallel to the incident light polarization direction, and in 
a second state in which the transmission axis of the analyzer is arranged so a$ to be almost 
perpendicular thereto, the reflection factors Rx and R y being calculated by using the following 
equations: 

Ix = t) ' Rx + lex 

l y = Iq • Ry + Icy 

where is a quantity of incident light onto the liquid-crystal panel, Ic X and Icy are noise 
light quantities respectively in the first state in which the transmission axis of the analyzer is 
arranged so as to be almost parallel to the polarization direction of the incident light, and in the 
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second state in which the transmission axis of the analyzer is arranged so as to be almost 
perpendicular thereto, and the reflection factors R x and R y are functions of the gap and satisfy the 
relationship [R x + R y - 1]- 

35. (New) An apparatus for detecting a gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to a 

normal to the liquid-crystal panel; 

an analyzer disposed so as to receive a reflected light from the liquid-crystal panel; 

a received light quantity detection device for receiving the light that passed the analyzer, 

and 

a processing apparatus, 

wherein the processing apparatus calculates reflection factors R x and R y of the liquid- 
crystal panel respectively in a first state in which a transmission axis of the analyzer is arranged 
so as to be almost parallel to the polarization direction of the incident light, and in a second state 
in which the transmission axis of the analyzer is arranged so as to be almost perpendicular 
thereto, by using a first output signal I x from the received light quantity detection device in the 
first state in which the transmission axis of the analyzer is arranged so as to be almost parallel to 
the polarization direction of the incident light and a second output signal I y from the received 
light quantity detection device in the second state in which the transmission axis of the analyzer 
is arranged so as to be almost perpendicular thereto, the reflection factors R x and R y being 
calculated by using the following equations: 
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Ix = Io'R* + Icx 

Iy ~ Ifl * Ry Icy 

where Io is a quantity of incident light onto the liquid-crystal panel, Ic X and Icy are noise 
light quantities respectively in the first state in which the transmission axis of the analyzer is 
arranged so as to be almost parallel to the polarization direction of the incident light, and in the 
second state in which the transmission axis of the analyzer is arranged so as to be almost 
perpendicular thereto, and the reflection factors R x and R y are functions of the gap and satisfy the 

relationship [R x + R y = 1], and 

wherein the processing apparatus detects the gap of the liquid crystal panel based on the 
calculated reflection factors R x and R y . 

3(5. (New) The apparatus for detecting the gap of a liquid-crystal panel of claim 35, wherein 
the liquid-crystal panel rotates about an axis almost parallel to the direction of incidence of the 
incident light as a center. 

37. (New) The apparatus for detecting the gap of a liquid-crystal panel of claim 35, wherein 
the received light quantity detection device comprises a surface-type imaging element. 

38. (New) An apparatus for detecting a gap of a liquid-crystal panel, comprising: 

a light emission apparatus for causing a polarized incident light to fall almost parallel to a 
normal to the liquid-crystal panel; 
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a polarization beam splitter disposed so as to receive reflected light from the liquid- 
crystal panel and separating a first reflected light having a first polarization direction almost 
parallel to an incident light polarization direction of the incident light and second reflected light 
having a second polarization direction almost perpendicular to the incident light polarization 
direction from the reflected light; 

a first received light quantity detection device disposed so as to receive the first reflected 
light having the first polarization direction almost parallel to the incident light polarization 
direction, the first reflected light being received from the polarization beam splitter, 

a second received light quantity detection device disposed so as to receive the second 
reflected light having the second polarization direction almost perpendicular to the incident 
polarization direction, the second reflected light being received from the polarization beam 
splitter; and 

a processing apparatus, 

wherein the processing apparatus calculates reflection factors R x and R y of the liquid- 
crystal panel respectively in a first state in which a transmission axis of an analyzer is arranged 
so as to be almost parallel to the incident light polarization direction, and in a second state in 
which the transmission axis of the analyzer is arranged so as to be almost perpendicular thereto, 
by using an output signal I x from the first received light quantity detection device and an output 
signal I y from the second received light quantity detection device, the reflection factors R* and R y 
being calculated by using the following equations: 
l x = Io-Rx + Icx 

I y = Jo ' Ry "I- Icy 
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where I 0 is a quantity of incident light onto the liquid-crystal panel, lex and Icy are noise 
light quantities respectively in the state in which the transmission axis of the analyzer is arranged 
so as to be almost parallel to the polarization direction of the incident light, and in the state in 
which the transmission axis of the analyzer is arranged so as to be almost perpendicular thereto, 
and the reflection factors R x and R y are functions of the gap and satisfy the relationship [R x + R y 
= 1], and 

wherein the processing apparatus detects the gap of the liquid crystal panel based on the 
calculated reflection factors R x and R y . 
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